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CASE 76392 PATENT

AMMUNITION CARTRIDGE WITH REDUCED_PROPELLANT CHARGE

Origin of the Invention

The invention described herein was made in the
performance of official duties by an employee of the
Department of the Navy and may be manufactured, used, licensed
by or for the Government for any governmental purpose without

t

payment foany royalties thereon.

Field of the Inveptiéﬁ

This invention’ relates to the field of cartridge
manufacture and ‘more specifically to the manufacture of
practice rounds or spotting rounds having reduced powder

charges.

Background of the Invention

The use of practice shells and spotting charges having
relatively large volumes, but reduced powder charges, has
resulted in problems of inconsistent charge ignition for many
types of case gun ammunition. Small charges in cases with
large volumes typically have problems with inconsistent
ignition by the primer charge. This inconsistency is due to
the charge being inconsistently positioned inside the case
relative to the primer. The result frequently is a large

variation in the pressure and velocity from detonation to
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detonation. Numerous attempts have been made to solve this
problem. Typical solutions are the shaping of charges and the
inserting of manufactured reducers inside the ammunition case.
Each of these solutions is costly and time consuming. A
typical example of this technology can be seen in the spotting
cartridge used in the Shoulder Launched Multi-purpose Assault
Weapon (SMAW) spotting cartridge. The spotting cartridge in
this wea;oﬁ requires a low velocity 9mm round with the use of
a large rifle case. The present round uses a main case made
from a necked—upij.6im£lNATO case machined to accept a .22
caliber Hornet™ céseﬁ The small .22 caliber Hornet™ case is
used to retain pﬁ@der in the base. This type of design is
very expensive and time consuming to manufacture. A simple
method of positioning the powder within a larger case and
containing the initial powder position and form during the
ignition of the explosive is required. Among the current
methods used to reduce case volume is the machining of the
case to produce a reduced volume. This method is also very
costly. Another method is to place cotton or some type of
packing to retain thé charge near the primer in the cale.

This type of solution is subject to problems due to vibration
or movement which can dislodge the packing and in turn allow
the powder to move away from the primer. Each of these
problems. gives inconsistent velocity and leaves burning

residue inside the chamber. What is needed is a means to:
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locate the powder inside the case; secure it so it cannot be
dislodged or moved during handling; and, maintain it in the
proper position and shape during firing of the cartridge.
Additionally, no residue or other blockage of the original

case volume should occur.

t
L )
Summary of the Invention

Accordingly, it ig an object of the invention to provide
an ammunition ca;triég;'having a reduced volume for containing
the propellant.

It 1is anotief object of the invention to provide an
ammunition cartfidge having a means of securing the reduced
propellant charge during handling and during ignition of the
premium charge.

It is yet another object of the invention to provide an
ammunition cartridge having a means of providing a large
expansion chamber within the cartridge for gas expansion.

The invention is an ammunition cartridge having a reduced
propellant charge and an initial reduced caréridge voihme.
The cartridge volume is reduced by partially filling the
cartridge case with a foam filler using a male mold form. The
male mqld form is sized to provide the desired propellant

volume and tapered to maintain the desired cartridge pressure

during the propellant burn. Alternately, the foam filler may
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be formed externally and inserted into the cartridge case. In
that embodiment, an adhesive retainer is used to secure the
foam filler to the base of the case. During firing, the foaﬁ
filler is turned into a gas thereby providing the large volume
of the case for expansion of the propellant gases. After
firing the case is free of residue, all of the foam filler
having been expelled as a gas. 1In either filler method, the
foam f;lfer is formed in a hollow cylindrical shape having an

open interior volume.

r

Brief Description qf the Drawings

The.foregofhgéobjects and other advantages of the present
invention willxbe more fully understood from the following
detailed description and reference to the appended drawings
wherein:

Fig. 1 is a sectional side view of the SMAW Spotting
Cartridge Case showing the lost foam case volume reducer;

Fig 2 is a sectional side view of the SMAW Spotting
Cartridge Case showing an externally-formed adhesive retainer

for the lost foam; and ’

Fig. 3 is a sectional side view of the SMAW Spotting
Cartridge Case showing a fired case with the 1lost foam

expelled.
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Detailed Description of the Invention

Referring now to FIG. 1, the ammunition cartridge with
reduced propellant charge, designated generally by the
reference numeral 10, is shown with its major elements. 1In
this embodiment, a typical spotter round is depicted. The
cartridge case 11 holds a projectile 12 in the open end of the
case. The projectile 12 contains a tracer case 13 in which
traceftméterial 15 is loaded. A case primer 17 is located in
the baée_pf the cartridge case 11. The propellant material or
powder 18 is held in ;Atapered conical interior volume formed
by the foam filier }9. Typically, different sizes and shapes
of foam filler één be used, the common feature being that each
will form a holiow cylindrical insert having an open interior
volume. The precise size and shape of the interior volume
will be determined by the type of propellant and particular

ballistics that are required.

When the cartridge is fired, the foam filler 19 is turned
into a gas and is expelled from the case. 1In this process,
the foam filler provides functions. First, the powder or
propellant material ‘18 is held securely in place with rgspect
to the primer 17. Second, the integrity and shape of the
propellant material is maintained during any handling or rough
shipment and during the firing of the propellant charge.
Third,Athe volume used by the filler becomes immediately

available for expansion space during firing as the foam is
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gasified. Fourth, the fired cartridge has no remaining
residue allowing easy reloading of the cartridge.

Referring now to FIG. 2, the ammunition cartridge with
reduced propellant charge is shown with the externally-formed
foam filler 18 in place within the cartridge case 11. 1In this
embodiment, it is to be noted that the foam filler 19 has an
external taper and a sufficiently small outside diameter so
that iti;a§'be inserted into the cartridge case 11 from the
necked-down open end of the case.” As with the mold-in-place
embodiment, the fgam\%iiler forms a hollow cylindrical shape
having an open interior volume. Additional modifications
include thé addition%of an adhesive retainer 21 at the base of
the foam filler used to secure the foam filler to the base of
the case.

FIG. 3 depicts the cartridge after firings. The foam
filler is completely gasified and expelled from the case 11
during firing. The case 11 is now reusable by replacement of
primer 17 and reloading of the cartridge.

The novel features and benefits of the invention are
numerous. No machining is required to prepare the cas€ for
the reduced propellant charge. There is no loss of expansion
volume during firing as the foam is vaporized during firing.
The propellant charge may be easily sized and shaped by

modifying the foam filler. Manufacture of the cartridge is a

simple matter of inserting a mold form in the end of the




cartridge and injecting the foam filler. Alternately, foam
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inserts can be molded externally and glued in place using an

adhesive retainer. No special cartridge is required. Any

standard case can be loaded quickly and easily.

‘ Although the invention has been described relative to a
specific embodiment thereof, there are numerous variations and

modifications that will be readily apparent to those skilled
*

4
in the art in the light of the above teachings. It is

therefore ‘to be understood that’

<3
£

) - the invention may be practiced other than as

specifically described.
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ABSTRACT _

An ammunition cartridge having a reduced propellant
charge and an initial reduced cartridge volume is provided.
The cartridge volume is reduced by partially filling the
cartridge case with a foam filler using a male mold form. The
male mold form is sized to provide the desired propellant
volume and tapered to maintain the desired cartridge pressure
during.;hé propellant burn. Alternately, the foam filler may
be formed externally and inserted into the cartridge case. 1In
that embodimentccanfaézesive retainer is used to secure the
foam filler to the base of the case. During firing, the foam
filler ié turneé into a gas, thereby providing the large
volume of the é;se for expansion of the propellant gases.

After firing, the case is free of residue, all of the foam

filler having been expelled as a gas.
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